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Experimental Details PAG synthesis: Synthesis of benzyldimethylsulfonium chloride (PAG) was performed following E. Akgun et al. 1 Briefly, benzyl chloride and dimethyl sulfide were refluxed in water for 2 h ( Figure S1 ). The mixture was then cooled and washed with diethyl ether to remove unreacted starting materials. The 5 resulting aqueous solution was then lyophilized, leaving the PAG as an ionic liquid. 1 PA synthesis: PAs were prepared by standard Fmoc solid-phase peptide synthesis using a preloaded Wang resin followed by alkylation of the N-terminus with palmitic acid using 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) as the coupling reagent. [2, 3] Cleavage and deprotection of the PA was carried out with a mixture of 95% trifluoroacetic acid (TFA), 2.5% water, and 2.5% triisopropylsilane (TIS). For PA 2, a Wang resin pre-loaded with Fmoc-Lys(Mtt)-OH was subjected to a 3% solution of TFA in dicholoromethane (DCM) with 5% TIS to selectively remove the Mtt 15 protecting group. Palmitic acid was then used to alkylate the lysine side chain amine as described above. Before the cleavage step, the resin was incubated with 6 equivalents fluorescein isothiocyanate (FITC, Sigma) in N,N-dimethylformamide (DMF) with 4 equiv N,N-diisopropylethylamine (DIEA), thereby labeling the PA at the N-terminus of the peptide. PA 3 was synthesized by inserting an Fmoc-Lys(Mtt)-OH into the sequence as indicated (Scheme 1) and selectively removing the Mtt protecting group before 20 coupling of the lysine side chain with pyrene butyric acid (Sigma) using HBTU as the coupling reagent. Purification of PAs was achieved by preparative HPLC was performed on a Varian chromatograph using an X-bridge C-18 column in an elution gradient of water (0.1% NH 4 OH) and acetonitrile (0.1% NH 4 OH). Purities greater than 95% by analytical HPLC were obtained after purification.
25
Liposome preparation: Liposomes were prepared by the freeze-thaw technique. Briefly, asolectin (25 mg) from Fluka or a mixture of 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC); 1,2-dioleoyl-snglycero-3-[phospho-rac-(1-glycerol)] (DOPG) and cholesterol (65:5:30) from Avanti Polar Lipids was dissolved in chloroform (2 mL) and concentrated by rotary evaporation to obtain a thin lipid film. The lipids were then re-suspended in 0.1 M NaOH aqueous media containing PA with PAG (as appropriate for 30 the experiment) by vortexing. The resulting mixture was rapidly frozen in liquid nitrogen then thawed by heating at 45 °C. The freeze-thaw procedure was carried out five times successively. Unencapsulated PA molecules and PAG were removed by size exclusion chromatography (Sephadex G-50) or dialysis (10,000 MWCO) over two days.
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Quick-freeze/deep-etch: QFDE replicas were prepared following the literature. [4] Each sample was placed on an aluminum tab and slammed onto a copper block cooled to -195 °C by liquid nitrogen (Reichert MM80E). The frozen sample was then transferred to a freeze-fracture apparatus (model 308R; Cressington Scientific Instruments, Watford, UK), in which it was fractured, etched for 25 min at -95 °C, and rotary shadowed at an angle of 25° with a mixture of platinum and carbon. To strengthen the 40 resulting replica, carbon was evaporated from above the sample, normal to the fractured surface. The coated sample was subsequently submerged into a bleach solution to isolate the platinum-carbon replica. The bleach-cleaned replica films were placed on copper mesh grids for imaging. SEM was performed on a LEO Gemini 1525 microscope.
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FTIR: Samples were prepared as KBr pellets for FTIR analysis. Spectra were obtained using a Thermo Nicolet Nexus 870 spectrometer.
Supplementary Material (ESI) for Soft Matter This journal is © The Royal Society of Chemistry 2008
CD: Quartz cells with a 0.1 cm path length were used for all experiments. Each spectrum was recorded at a scan speed of 100 nm/min, a response time of 2 s, and a bandwidth of 1 nm and averaged over five scans. Spectra were obtained using a Jasco J-715 CD spectrometer. Figure S3 . CD spectra of a 0.1 mg mL -1 PA 3 solution (500 μL ) treated with 1 μL 1 M NaOH (green line), 1 μL 1 M HCl (red line) and liposomes containing PA 3 and PAG after irradiation (black line).
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Liposomes containing PA were prepared as described above and diluted 50x in water for CD measurements. . CD spectra of PA 1 and PAG encapsulated in liposomes before (red line) and after irradiation (blue line); and PAG alone encapsulated in liposomes after irradiation (green line). Samples were prepared as described above, followed by 50x dilution in water for CD. 
